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.lBtor#«ilag lm» pr®etl#«# to s©» ®*td3at im tli# 
d#f©l©p»6iit ®f mmt pme tesets ®f iiv«s*l®#k aa€ bii» l»®«a 
ts lii# ©f twel^ Ab tl» awto#i?s 
©f aaiatls wMhim & hwmS. iMmmmt aa©mt ©f fii3?lsfe.w 
inbir«©iiiig wMisli. fi»®» ktdpiB® th© te®«i 
%#e©.a®0 smia.* ¥«% rnmm^iMg I»msb C19l|^ ) 
%Ms immme ta tnte«#€iiig ia tim pw® ^raea® mngm • f3?©» 
|j#i» ®«ii% t© p®i» e#at p#i* g©iierft%i®ii altljsiigk in 
i®at fep«#4s it aajr a llttl# mm tktaii t pm -teat. Thm@ 
i»at0s, awtil tliQUgh. fh&f af«, ar« i»3?« than the' miiiiiWK 
iM.©li a mmmwMBTj &t fur# 
teetdlngi 
'la tb© past tb# f3?a©.M©# tate®««i!teg, waa ¥i«w«4 with 
»msfli,i©a. ia»y p©i»s#as Wi&t mmllj» If 
set direetly a d#er«iis# ta "rifealitf an4 
©f Seleatifi# ©a^e'fiwats witli aadaals* 
hmf® »li®wa tMt late«®€iag of iistlf' £» ant m&ma&rllj 
hsm£vi3,* Iat#ss© inl>y«t4|Bg »a|* mmmm m4#®43?al>l# 
It 4««s »©t .fsfetas® faai-
li#i or itf»a4iis mmallf »# 1#.b8 vigomm thaa tlie aoii-
iatoi*## f©*ada*bi©ii Steele# .Iab##«diip;'''©®«5"»8 
in »mm plants Masf •plmMs ar# am<i 
z 
art attinalt ©y iS3?08«* 
{MP#i flsyats* p.l®jst» mf b®' .wttfielally 
s«lf-po2.11itftt#i iftsd thei»».f©r# ,^/i'aa. %» liibr@4 wmm i3at«a»®l|' 
il«i fia fmm ll^e-sfock, !I?he #m®«t«fal frodnitleii. &f 
laylifti mm M® &ws.iteen®d mich ia MWmMm§ iA 
gmm-BXt 
tfe# dffe«ts .Intdma* 
«3^«i?t»satt»g feas b#«» i#l|# eM©fiy % f«i#ra3. ©3 '^ st&t« 
.ftg«ael#«» smm e#aMi.i?tlal te#«4«3r» ©f e©3?ii 
4M mmh #af3.f •^«iRienting, ani t#<isy tli# liflpg«F eeap'&ai©# 
t© mmh ©f ttolf ©1KI „ 
fb# 3.@iiif litsgtM #f aatia®' fara aa t^iials Mk«s 
wmU witk tto». el©* • mmmip.B #©»• 
slitmtt# lm» ^«#a tea# swia#. 3f#» 
til® follo^»g, air@3?ag® ©f iste©«4tiif Bwiii®s 
A d#@lia« to til# iiw#« ®f p£gs f.iirMwei iittw# 
a# 1 €«el.im« ta tb# i&f pigs **«a#€ llttw* 
|» A 4«@lin# i» .grewtfe tmt# teiss mtll 
w«lgM i» ip#s$.|i®4^« 
i|.,» A de«3.in« la fe® ^©wtk r&t# fi?#a w#aatag «itil 
i»ylE«-| waiglit Is r©&#li#4« 
Sm A la feh® p©i»©»at«g« @f »©wii wMolb r&is® p4g8 
f^ eii Mrth mtll sg# ©f weaning. 
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%mn mad®, iteet ©f tb© pi»©vi©ma inhmeMng ©xportimats Md 
witli fmil-sife liite##41iig afflioag lafeeratory aniaals# 
Ipigliit 131923) dl®etis®©i lal»r#©<iing ftirtljeif amd gave for,aulaf 
f&T »as«3?teg £iil>ir»#«aiiig md iP®3.atli»n»Mp* In tb® s®e®ad 
pmt Qt mis paper# h® r#p®Ffe#i o» tto© #arly feif«e€liig history 
©f Sborthoria eattl© t© th« wt#© mt stieh forraalms* 
H« e®2p«t®d eo®ffl.ei«iitfl ©f ialireodiag &n£ r«latl©ii0Mp» tor 
th« jaat#s htrol ©f IMch.®®# Shorthorn tattl## fom4a.tl©a. 
aaiwil# w#r# *pproxl.mat®l|' i|.i ip«r ®«at iiateed, and inl>r®®-diiig 
was held at afetmt that- tm^ #l#it gei^ratloms#. a psriod 
©f Ijj0 |r#ars« Bat#© h#14 tfe.® aaiaal® *Meh h® i»t#d at a 
1«T#1 ©f 6t -per e«at r«latl©B»hip t# ©meh ©tbtr. H« 
it&r-ttd, Ms te««diag, pmg^-m with aaisftls r«lat®d, ?6 i>#r e®at 
t® th® "bmil# ftfTeritd* fti® r«lmtl®a®hip fell slowly t© about 
5? ptr #«»%• frlglit thought that this l®ir©l of intereediag 
was high «a®i:^h t© glv« j«t mt ®© high at t@ 
l©s© what h# t®r»id 
Wright 11938 J ga¥# ferwias fmt mMwmlm «ff®©ts ©f 
iabr®#diisg ^©lypl^ idi* In h# disemsssS tl^  l^ -©«dizig 
fitrwetw# ©f |>#p«2ati©ns with, rtftreae# t© sptelatioa#' Al" 
though he did mt mn^tm Imhrfediag a« sttch in this dlsemssion# 
h® y©iat®d o«t that hr«eding it a®v#r wholly at raadom. H® 
disoKSsed th# e©iis®-tii«ae«« ®f th# partial ieelatioa ©f loeal 
fOfmletioBS as they sp#eifi,tlon* 
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Mag «a BlWieathal {193l!.) tliat 
tfe# A BtmiM- imd at tla# b##a im i06 g«a©rftti®a» 
of full s,||k Ratings* Ifety asli that tfe« B s^aiil liai, 4i«4 
out betw«« 111# fimt aat g®a®rai6ioas# 
•faitl® #% al |19Q^) tMt late«s«liiig p»©baM;f 
tfe« pi»©i«etiv«ats#' Qt ^ 3mM-^phil§.'wmj. . |>itt 
tliat ,^ iiim0ti¥»n©ss oould miaitealja®<l latti" @#a.staat im** 
if ##a.#eti©a w@y« md# He&m tli« most 
• JWIl -hm^h-istw hf &im%m *%!»§•» wmrm m#©i ia tli# «%«%• 
Another ©tttstanding Investlgattea #f Istsre^ting wii« 
start©# is ®tait#4 St«t#s 'mpBTtmnt Agriemltw® 1» 
mstog gmla@& pigs# %m 1921 Wrl.^t asA £«wi.® in 
d#tail m til# i»»«ist6n0® t© t«b@i»eiAlo#ig #f smm #f 
iate®i fidsta figs# fetfi dtscribed ta 
wMch. fip-arat® faMll©® were <i©ir#l0p®d bTOtli«r bj 
•tstsr aatings* »»igbt (1922b mA o) r«port#d fw?tl»r 
rtsults mt t&® leeords h&€ hmm^k&p'b ©a a©r« 
than 25*000 iabred «8iBal« aa4. oa mm. thm %*OO0 nontebrtd 
«4i»ls-# Pata wem m&mM. mn aearlf • 5Q0 • miM&ls 
wMeh had r«smit.«i from erosi«» iMiag tli® 4lff«rtat ii&r^d 
llii©s* la, i#3si 0t tli9 f«ailt©s tiibr##€iag was eeatisned f®r 
2@ ,f««erati©Bs# fcrtod dl.ff«r©se©s d©f#l®f«d «JIS'I1®, tb® 13 
tabrifd faMll### and im. s#»@ Jaitasis#!. imbfamlli## al®® 
111. ©f t&ft istlmmts mf rigor stiMi.## dftelljEi## ®a 
tfe# mmm& altl»-u^ %li» rat® ©f d®clin© vitrltd wti«ly 
f 
fitstlj t® fioili'# p®rttii%stg« h^m 
sliw# i?als#4 t® 23 tityi# felttli wtlfht and fain -I# 
mm Wmm .iate#4 l%mm wem &ms»9dt r«smltiiig 
#i*#ssto#4 maJaal® sli©*#i a »a3?tet mm 
st#e.li# Appm&mtig- n© loss ^eeawi# genat 
ir#rii toy lalire i^iiig# -fb# fnil #f ef»©»s-
^^««4£ng.# b©w0f»ft not realisM imtil tim 
m«iw#3tvti hm^m pments* 
^Whm is w®r«. iafertii, a to 
vlg©**^ i^ata ia proportion t© tim €mmm& ia 
la tM« •2s3p#y|ii#st WPlgbt im tsihwitmm® -©f gmm&l 
wsM aiif## » hmwmrn tii# aT«:rmg# iiss.® ©f 
Itttii? mi. lltiti? fFttwaey.# rts'tflts «##» t@ tlffw 
ttoes# ®f S»S* S# UmmmT:,, %hm% tlit %m «:sp«»'i-
Piats wer# srather tliaii King 
s«i€ that 8b« s©l#tt#4 rtgm^mlfrn l^iglit fc#©k |>&ia® t® 
i#leeti@a «»6'#pt •&,» aatw?*! mlmtim was Iswittfel©. 
meA {I929) reported ©», mrk 4@b.®. 
wi-feli fiT« ©at ®f th# ©rigiital t| fa»i3H«s#. fbia stMy 
eOTer#^ ytarai ©1? ato-©Mt Ig g^trati^as: &£ «3C'Slmsi¥® 
fei»otia«y hj mtlagg# f3i# «aitosJ..i 1>«l.©w tla© 
a»»f» @f tb.# ia tat is. *rita,iI1^ 
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rigid %©• k#©f 'til® standapA ©f tmwidltf gad adLulfc 
.»!»«• mp tk© tbe. ©r P| Btar.dai»d fcteowgli 
gmmer&ttm altto©m  ^.to'w^st fmBl-lles tli« ge»eipal ten-
€©ii©'y wa»'t©w&rd d®eft4«0## . t& th# f|^ g#a©3?mti©% hmmWt 
tha.'ttmk e«a.stit«€'al»st lia«# 
?«ftrs®a I»msfe (1933) #ii a 11b« WmMng 
pWQgwmm -tef a te®e«l«3* ©f B#i.g,i.aii Mrses wfae wi®h«4 t© 
tb® ©f • a» outs-baa4iag s tallica# fli©f r#p©Ft#4 a© 
•Tldaae# #f <i#t»i#iPati©a,. bmt smtd tlie X«»l iafe^deiing 
was m% 
ISam'-llfSl) iateeeilug of mit# 
faghsra f©wl», bi?©tb©]p by 'is s#'r#ral iiaes f®F 
, g®a«i*ati©iisj, l»^a aad; g#a®fal <i©elia© is . 
Imtehafeility aat im th& of ®ggs Igtid ia th# first ©r 
pmlltl; fmm$ a ris® .im mrtaliti- &t eMeKs at thr#e vmM and 
of a4«2.t pmll«l3s| a in thm rat# of growth ia «3hieJ£a 
at ttof®® w##k8 aad protoafelj^ at iatts*' period®| a ia tli® 
ftttaiiwat pf fflat»ifej as »#a8W©€ hy 4at« of first «gg aad 
wliitw #gg, p^©4meti»,i ami pfeMbij m. gtneral. slowijog dera iaa. 
til® wzW ©f »&t ®f til# Vital pr©e«stes'*- !» fep©i?t<t4 a 4®-
eline i^ja, th.® ©ffielea©!- of r«pr©4tt'0.tloa fmm a rat# tiiaa 
aaiJl# t® perpetiiat© the IXms t® a petnt wtmvM m •iusr^a.s© 
was p#ssitei©» • futftl deeraatei f»a m aveirag® 
©f 7f p&T mmt for tli0 ©yigiml latoifetiag h®* 
gfoa t© an a*r®3?.ag« Mtetoatollitf of M p®f @#at itft#r tb?## 
12 
g9mmtims iistey Al#ag witli 
d©ei?#as0 ia, th& t,ii©Mb«tl@ii p#a?i©«i 
In tfe« tliird g®«©rati@a »aay ©f the #gg» iM net hatcli 
mill tfee t2a4 m 23^4. •day.. In thm eoiitj?©! a%®ck, feateMog 
was mmllj ®ii tli« 2lst iay* la3?ly eMek TOrtmiity 
(mp t® ia ttos*## g«mei»ati©ii» 3#6 
pe.3? e#at %® 2l|,»T f«i» Ba# »»».% ©f lii«i*#aa«i »3ft&llty 
<ilf"f«3?ei aa^ag fell® lla#®* Si# averag#. sis® of ®gg» 8«#]»id t© 
bttt thit aptpar«tly *as im® to lia# 
lis#® pip#diM«i saail :#at lia® pi»©ttt€i#<l larg# «'gg,s« 
fiill. f3.f3l| r#fort®i J?##!!!-!® ©f lsi*0tti#y fey »iit'|iig« 
©f llilt# .3C^.^0fti eMektai ©wf a «f tin*®# 
fertility 0f ftgg® wia» a#t »iat#riallf aff«et#4# HateMbllity 
•©f #,gf.« %h& ieeliHai ©eewFiiig in tfa© 
y#a3? of tate#«diiig« flabillty ©f eMteto wa« a©t 
a#f®et«i mt®^ially« 'ffety# was m immrn® in ag® at wMeli 
laylag mim&mmi.* 1ftt« ®f «gg pF©4m@ti.©a# at fey 
til® rnvrnhm ©f «gg# i» tb® .fii»st $§ tay« aftei? iaylaag b#*» 
gas,. liie^»as#d f®3? the m§t -part* ^fotal fir'st-*yi»» egg 
4meti©m liit®r®F©«stii® tli# prsgeay et tli« tMr€» 
ytaf intend tolris i®ey©a®#d f«rtiltty» HateMfellity and 
visbility iiie3?«as®d, Ag® im days at wMoli Istyliag Ijngatt <i«-


















































































iaeF#a®#i iubrmMm* a ®l.©w tent gra4ml i#elin« 
la #v©rag® limt©liii.teil4ty ©f fwtll® #ggg Sgw all th# la-
lbr«ta as infef'^eilag Aviermg^' hrnmw^ 
Tmmimi. afe©?« 6© pey.teat ia faaillt#..# , In 3I1: fidBlli#®» 
m .g#»©ral A®e2P®aa® la Imteh.abilltl' aOTib#F ©f 
iafs t© laying ©f ftest, #gg. cl«e»a®®4» MgMj !»<• 
liiirdg F#aeh#€ stxaal Btaturity, at an av®i»ag® ©f I6 iai-s 
siM'li®!* tlias ii©aiafer«i f#itii<latioii st®#lc# Itoi »wa1i®i? #ggs 
laid €wi.3Bg. a glT«a'-p«riod d«<5»ft,»#d «« iabip#eitog indr#as#i. 
&«.TO*p«jp biMst k®w«f«rj|• faYopablj in 
«gg predttstioa wltfe tli© ©yiginal mmMhmi. f#ttadati©m ite.cfe* 
la g«B#i?al,, «gg 'W^iglit not teclin© W'itfe. tafei»«#<14iig mw 
w«i»« g3E»owtli fstt^aa<i adalt weight aff«et#d w.t#riall|'« 
Si« iEI*p«r' @«t»iiifei?«4 g»mp wa« tia© ©alf g3?-®ttp shmlng an 
Saertms# 1», sertality mp t© 2^ w®«teg ©f ag#« Wltli tia© ®3Ee®p-' 
%lm .©f. th® 70*p«r e«at"labi»#€ gr©tt|>.f. pallet - »©i*tftlitjf# 
:sli©w#€ flss# witli laei»»a»'#d , 
•&iys CI919I reipertei ®a m wltk 
Sm«»sef eattl#« H# f#md tkat a ssall Rueuat 4nfeF#«ding# 
l«ss than 10 p#^ ««t, apf®ar#d t© fe« assoeiattd witli best 
1# tli©i^ lit mm mMmm% tadieat#4 t&afc in@»a)i©i 
ij3br®e€liigj (%} lowered aille predwetiea.^ (B) t©ii€®d to iaorisas® 
th« pyopwtioa 0,f ml# pr®g#»|-#, , C3) la 
•amiBalg, at BhQwn fey Im-lf,. hmm sat #t&«r ©.teipaiiteFlBtiei,. 
fi|.| t®»dfd t© tmer«a®» naiferaitj, ($) &m&wmmd atmlt 
15 
ani |6) iistast 
of m imWmMmg with ^rtoteir® 
twin® liielu€#i in %b# s»® 3?®p©3^t« An, imrmsm im 
mmtmtltj and a t&iP iaal#s to p:r#a©iniE«t© ia Wm 
mw0 Intett litttf# was t© •aist. fh# rasmlts wmm 
^aot ©.©seXmstT#* 
®jai §jpmT®s (19331 i?#F®rt#d m mn «3cp#i*iii®.iit 
©riginallj t# wii«tfe#F « g@oi dairy h0r€ 
e#ttM te® <l«v«l®p#d fp©» ®s' QpAln&Tj mm by tfe® m«© &f onlf 
#a# g®od bmlli. Attmw- tli® ©^©.piatiit mm md®r way. It 
d®v#l0p#d, infe® it tw@*bi*©e4 p»#J®et ami 
0ii#ra8«f • of iafereeilag m w»l^ t aiii 
©f 0aX^«Si weiglife et aat pE»#d«i0ti©ii ®f 
iiiilk aiad batt«3*f6t »«a®wr#4« Jal«p««<14iig FaBgfKl fi»#» 
s©r# t® a®r« •feUiiii 50 P» la tb® ©uarasty 
prejeelt iiil}3p#«4tiig a #e©r«fks# tii tolffeh welglit and $a 
a¥«i»ag« i»,t«© w#igkt. feat ii@ mppmremt ©a 
letai brntterfat A f«w ©f fli# iateti fmerasey 
ealvts wtf# ileforM4 at tli® d#l'®Falt|' liftiug 
tm® t® jbewiairgosis & mmMlim 3?«e®ssiir® factor. 
In tife# I©lst«in-ti»i©siam p»#J«et inbrsiidiag ®ppas»«iita.|r 
had a© «fr©et OB fertility  ^ a® toj mMb^T of 
»«!•*•£©#» 'pef e®iie«pti®a# Isltlaei* th.# swbtr ©f .aMrtim# 
ihich ©eeiwdd »®i* tbe aowalitr ©f %M at feiftfe 
t& Is# affeetiiA tey iab^p t^diag, fli© birtli weight of 
I I 
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retaistd# 'M &m 3.1is« tw© mm splote-liftt wltfe 
fmllm, tfe# ©tii«r with, whitmp w#i?© s©gi»#gat#i« m® immber of 
pig® baya aliv# was l#is asdiag tli# iateeis tlaan mmmg th# 
#titl5r«ds* a,M blrih w6m mmh amsng th® 
iiiter#ds» labrti® r#qttlr®d l#ag«r t© r«aefe l©0 |s®mds ia 
w®igM« to til® hand# s@«« #f th® Mghlf inter#4 indiTilmls 
p®s»f»a«d fmwf satiifaefeuifiif • 1® wigm was .3.©®t, bmt 
s©gr#gati®a ®f Tiger t:d®.k plae® and setti# Imeic ©f Tiger mm» 
©limimtM. 
WilllmB a»i 0raft (193^) rtfortei en a stmif ©f iii» • 
te««4teg ani. ©mtte««iiag Bi»o© iWBmf swta«« if jkr©miaat®ly 
hftlf^-sib satiags w@i?« aa4# f®r tight g«a#rm1?i0as» Aa ©utbrsi 
strain was ®i,Jbataiii®t ss m ®#sty®l« Sli« etgWh g®a®ratiem 
iabreis Imi aa a¥®rag« ii«j®fri©i«at of ,iiilr««diag @f l|5»6 p®r 
©®at# 111® intortd stmk, wa® iaf©ri©r %©• .tli® ©utbr«€ in th.® 
mmher ©f pigs fe©« aliY®# luirtli wti^t* awmfear ©f figs 
w#&is®4 ,^ dailf gains# f«.ed r#qttir®d ptr mit ©f gaimt tli®. ©©-i^  
®ffiei«at of digestifeility auJ. Ia®«i©g1l®bin l#v®l» Willham aaA.^ 
Grift aaii. that tb® r«@©rd« f@r th® first aad s®@®.M g®ii®ra-
ti©ms ©f ia^r#®diag siiggssfc#! tlmt inbrteiiag eliaiimtt®# 
g®a«s tmmmhlf aff®@feiiig, grewtfe rat®# Ate©r®aliti®a ineluded^;, 
r®«©rpti®a, biiad teatSf 8®xw@.l "felood 
warts., beriiia «ii fl®»4 m ki^i tail## ftt® 4ata afsilalsl® 
did »•! periiit g©»etie tsmlysi® of mmj &f tii® as^mali®# that 
eeeii3?r®4 ia tb® iabred and O'^tferet herds* 1to«y *®r® n©r« 
19 
herd. , 
hmhmt sBi' Itller H.9I1.O), 5?«p©i?t#i tb® resalta of " 
W0i»& with a^lt»® 0f startedl hj Wight in 
lft2# . fct^iags raag«€ fmm fmll •«& @mtei?®ss#s.. Sel«eti®a, 
was «&€« for ©tafwmattsa., irigjjr, lltt-tr a la® a»d grmth. 
ra%©« ^ ,'tl*s gtserml %r«a€ ®f litter sIjb® 'd^waward witla 
ial>r®#dii^ # l#ss tliaii ft f«r mm% #f tiie vmrlaac# in litt®r 
sf%®'»&»• fe<ir#4itar|'« . 
lials«r® lit ml il^kS} siire»rt«»4 liatettiiag #:^®r.i»ntii 
at th® • ltiiiii#»#tt. itation after 1937 • At tfe# start ©f th# 
«3C|>«ria©at« aa att#i^t w®,®.,iaai# to i$«w# ®mperi«3r f©TOiatl®» 
st0®k» Ida#® m w#ll a® iadiiriittali wmm mlled .Tiger&m&lj# 
fmo 'Of %he migiml liaes w«r# tii©»© i«"r®l0p«d hy^- E&dgsf^n 
Clf35): as4 wort dtseard®4 ia 1937 Means# -©f l©w f®rtility, 
p©'W:©®af©m6tl©B miM'pmr pmfmmam* tf tli# 'llj. a« lla®# 
wMeli I1&4 hmn st«rt#t »#ir«a w#r«' 4i«eftr<i»t# winters aM M® 
e©w®rk#rs. r@port#d tfeat- r»dtm®®i lltt«r stii® amd-
0^mtb ratt# fbty #gtl»at#4 tliat •& M»b ©f §»0-pig per 
litter 'riismlt#!* • sM th# w«tglat 4#@r«as#(S' by f&m 
p^mdg f&r-mmh' ©tat ia#r«ai« ta iMWmmding* lb® 
aiitliord ©Iftiuti tiiai^.tlws rlg#r#ttS ®#l®€5ti$ii f#r ijerferaaae'^e 
r»smlt®4 ia aetual ^ iaprov©»«iit is ®«"r©ral iator#d, 
results of tMe #iqpfiriii«iit^ i#»&nstrst#4. tt tlisir satisfaeti©ii 
that it was t© miam'm& e©®ffl6i®at off inbmedimg 
©f f©l«ii4 §h$M& hogs to & MmX varying fr®a 28 t# 33 p®r 
m 
mm% Its® #f w«iglit« 
8paf%-|19l|.3,| Oft-tbe. pr6e®itti?#S|,' ©toj«etive», mM 
findings ©f tti®'I#§4@aai .S»tB© Breeding Laboratory» 
tbat lljites^ wfeleii perfemed w«IX is issgtmiag ew-
tteued to do so. » ooncl«d«4 i,bat .took 
lew -ritsllty #a? slm ^m%h • i?«spmi@4 s.lewli',, • If a% all, 
t©' s®l#©tion fmr S# •e$iieliii#i also tliat • 
g«it:tleslly goo4" «t®ete might hm lafeyed irlt3»«t la* 
p&ii»a«ii'fe •'®f•• fi¥« 't® 10  ^ imttew tbaa ia 
gem j^^ ally i>i'gietl««d im pm^hm€ 
•®to©aid ©a tlie'lg. lateed' lip#® ©f- Fel&nd 
0Mi»,.siria«' .asintaiaei' m%- Iowa' Agpieultwal ' 
itati®a# • lEs mw&9€- pig# bom. in tb# 1935't® 
iaelttaiir#..' 'laving' d«vlfi©i a §«»© fos» th» 
•ritalttf'ef pig®|- li® f®«ad that' tii# »ma vitality mmm fe&TB 
4,iff&mA signifteaatlfi femt li® ofes@rf©d a©- tmnSL* ,. 
I#aii@iifl®aat d,iff«i»®a0®t ammg li»«« ia 1939 a»i signifl* 
esat diffei»@a@#s' tmm indie at @d tliat tfe© 
f,aaili«S' diftyg.si ia i^ lfcaltty as li>b»#€liig imer«et©d# • 
Vitality' %pp%&rm& fe#'' «amff#et®4 hf inhmmMm as aiiek# 
Whm stiid|#t witMti amt»ela®s«t» a aigaifieaiit 
lia#!®' r®gr®#«i0a ©f llttei? utzm #s ©g© ©f- dam was f®wt# 
 ^ Li-:jt«i? »igf i«e|.ia©i'» iabr«edliig fb& 
ia mm llttes- siss® amiig' ^ mrs md als# 8.a®iig Itoes w©r#, 
•felglilf algalfieant* • aai »#«'a#a to b© 
a 
lid#f©aieiit..* • iia©<ai€ • tbeiigltt that tti©-lj#at. Isf^tdiag plmU'Was 
't©. A©^#l©f ^ tlia.ii m • tm Isp®#- enm-* . • 
D»®ir®<a iiats sdiild -feeii li#; faleetei^ aftej? ial5r#0iiii® Imd. • 
• m •• l©v#3l: 0f. trm l|d' t©. 5© • ^ e©al« . ^ 
•„ liefearson et al (19l-i-7) f#«ad'S liMaJ?-i?@gr#tsioa of. • • ^•• 
ilttti*. ais«.. on inteeedlng of litter;* Wm mtih. rls# of W par 
: Intestiiag., . tiid#p©a4«iife .. ,ag# s®d inte®#diiig 
.©•f. dam^ tli«y fomjl. ,an airtrag# decline ia litter siis» of 0#2 
ftgg at 0:*||. pigs %t 21 iAfs# .0»5 pigs• at daj®, •and 
0.5-figs • at-day®«/:-fii@s# iralii©® w«f« •tigslfieaut at 
^-pep e©nt •Idftl st.fe-irtji, pid at- th® l-pei* •#»»%, sl-tli© 
0Vhm iag«s» 
Wm&&& (19^!.8) ^«f&3rt©i •#.» •swia® lutesfidiag-©xiJeriwiits 
Mfwa at til®- tm& Statim ia IfJO* W^mmm stifled pi*liiai*ilf 
til# ©f' is#r®#AJtog m tlit §m .f.&ti©, feat al®® i»®pcfrt@d 
fiiidtags m mTt&titf-* • iigaiflii^aat. dtff©y©tie#s In i»3?talitj 
smng tli# aoatiibi?#dj, and ^ linecr©®.® gwmps ©listed 
Qt iab3?#edliif ©a tfet^sss sot 
sigalfieaat^t !Ri® iiitett • Mats diffe^M. .sigulf ieaat.lf a»iig. 
tli0ms#lfes in mortality# 'St# sm 'fef.lin# intemeti®a "mm." 
lafge# |iarti©mla*'l|' tm& hln^th t© tl' dayi# 
•finters ®t ^$X. (191^6) reported.©s the second flv®: yeafi 
©f stMj '©f intoyeeding fej tb®' Mmmsota Esspwimmt Statieii la 
##©f#i?ati» witti the ltgi©aal iwt» a*«#diag MhQT&tmj* Tim-
first fiw ytsrs ®f had b#«a rtportet fey flattr® al 
itt F«iitlts ©f th« s«®©iid fiv« years w@r© r®p©rte4 
t® '!» is accord witli tb©fl# ©f th# flrit fiv« Mmnm& 
iiifer®«iiiig. ter®«gto.-i m ii®%l§#afei® is of 
faetors ©f perferisa^# la %li® Itms as miiit&i»#4. tfe® 
#]^lsiaati0a ©ff«r#i wm tli® rig®r ©f i®3.®eti©a im tla# 
ii«iit «dl th« fl«xifellitf ©f "fela# aatiag ijatsms mf#d fr-©a 
teegimiiiig ©f tti® 
Bie e#®fff«i«ats of iiiter#©di]^ ftr all «xe#pt ®n® of th® 
lin«s w»r» Im ia ©@stre«'t wltli t.h# iafer«e4iag i» laboratory 
aal*l» ana e©ra# fimf w#r« Mgli# hQwmm$ ia ctifjarisoa 
witii tfeoa# ef post r#gist«r®€ bro©.4a ef I© 
@fi€®ac® was sTallftM't to iliow tMt bt#i ©©efficient® of in-* 
fer««4lj^. ww« «»««»%J.i.1 fsr tb#' itt®e«ssfml mt« of iabr®t 
lin®s la c®i»er«ial livsatosk production* %brii vigor was 
stoim wh«a feM lin«s w«r# er#st#4» #ar©a«s#s from th® 
er©»s«<i liaes. w«r« ilstiastli* superior %© tM oare.e®s®s from 
"bk# parental iafer#d ll»«s or froa tb« ©'uttetds iii#d m a 
ebtek. 8aroas-f«» of pigs tbmt mM v»rj rapl<i galas 
wert B^pmi&,. ilioifimg that slow groirftii i® aot ©istntial 1» 
til® pr@dii0tl#itt of saptrior e-ar^aM#*#' 
.23 
III* scmoE m mm 
•flit iatft -lasei.tm this ess# fr^m retorts of the. IZ 
late#t Itatf csf Felani •QM.m iwta# €®f«l.©|5#i aii.<4 »intaiis0S 
at t!ie %m». Igrltmltijpal Statl®ii« fliii luteeedlug 
.was. iaitiated to 193U« It was mie^ «iilarg®<i .to 
1937 t® psfl tlie w©rk ©f th# l«gt©aftl Lsbofat^py 
fw tlie Iwp-mrmmmt ©f iwia#, fey, deeding, at tliat 
tin# tjf tfe# l«ipaiptiB#ii% ©f AgFiemlttir# «ii(i th® 
Stat#, agfieultwral st«iti#ii» ©f th# itrii 
Si@ ttwBt fomdatlen miimls wei»# t©g»tliei' at, 
til© low® .Bta.ti©ii im 1930• ©rigtufel li«.rd #@aslst«a of tw® 
hstm» and gf fesales,# s.#ii4> of tli«a a.li?#ft4y A tb.li»€ 
he&T sirai tlie I93O fall •p4g® s»ae of tfe«g# wem h:«p1i for 
te««4iiig» Bale •feeri wae fer#i imtil 193? as & il»gl« Itii© 
wltii SiXt wm'plmmmmtB e©»i:i3g trm pigs fi»©di^®€ wlttila it* 
r«p'ia©«a«mt©- *«!*# fr@» tfe« »re p»»l®lag 
.rsisei ia tfe# sirlri' litters t with a wmj tm 
©©Sling fros fell# f&ll lifetcfi*.. Baefe jem dittermt fe©ai»® 
were as#d utesttt. ©qiiallj t© sir© the spring litters# Benm 
this ofigliial. lis® Is « f©iir-sir« lin®# It Is still C1950) 
In @xl.0t«tte® witli a© new bleed hmtng hem a€4#i iin©-® 1930# 
aad is e6ll©d tfe® Se#iitaast.er lis®* 
m i  
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m f-4 M 
i 
fmM« I , 
Mi»« «f felasA lw«tl.©p«i &% the Icsw Statli^ 
Idnes WmmMttm ^%mk 'M 
%igi» 
Bate First Intois^ 
Litters farramA 
Pl-xmrnA' Six# '@f' 
Str«» 
1, AHiaae# MMkmtt X'^^rnvSm lf3» %m t • 
2, Hjiekbirfi X fesrlsiM tm •i 
3, ^•awar- HumMsed xm lf39 1 m 
'^meh&snd 1938 1939 :l %& 
!• 1937 1938 1. m 
?to@^SSS6' 1938 193f 1 m 
7* J^TOima^ 1938 1939 1 • m 
i« Wm^wm SS6®El8toASE*' , mi 1938 t m 
fm ^mmt %«EAaiii%«r 1937 1938 1 m' 
16. J®*® lef 19IS 1 m 
U, Ki0le«ff m9 1 i# 
It. foitsha®t^ %m lf31 k 
WmMf® mM. lie toff Itotf wer# iitesritii ija ttm 
81MIS1? ©f 3.9%? ©f peer ^ lafosfwar siafi 
^rwfe© w«i»« is 19lf8. ll» »«w Itn® wMela i»®swlt«a 
frim tMs ef@s# mm mt laeiM^i is %h.e pwmmt Wm 
f«iiyl#«s lis® wa# ai«ear4#4 i» 1^9*- 'Tim F©iir3.@si litt#?® 
wmm sot iaeliiAtd lia this «tttdy s©!®!!" fet'eans® th^j wtr# t®© 
few $M a»fe«r f©r tl» gtatlstleal aaglyaia m»#i« 
JI glf®s tli© mverag# Isteeeilag ©f 4aJ» ami ©f "^'1 
hj lima§ tm tk# fi3?st ami %.&»%• ytuffi in wMeh thtf" 
lin© *a« 'ia tb» strndy# 
T&P'lS' U 
Arm&g^ $o,ln*®®diDg of W&m nM fey Lints 
at Btgimiag mA tei ©f Stmdy 
'• ^ , ,• . ;• :: ' " 
Year Iate®«diiiR Year ,lsl>r©©dif»ii „ 


















































































If .*  Of  mm 
&is stmif 1TI|. sir# gmnps ©©nsistiag ©f l#3l|-9 
litters and 9»k$^ flis» .&®ls fir® or Hi®r« 
litters ,®lr®i fey -em® fe@»r in a si^l# ©a® fcmdr@S 
fiftjf-iiigtit feoars »ir®i em group «aeliit Siglit bears slreid 
tw® gremps ®aela« ©f th« ©i^t te^itrs wM®to. sir®d a©r«' than 
©sa© p*©mp «sefc, ae-rea »ir#d ®ii» gremp «aeh in the spring, aad 
aaetjier gr©mp ®a@la ia tb® fall ©f th® «ai» ytar* ©ther 
"bo&r sir«i two spring gr®«ps, me in lf3fl» tli« ®tfe®r in 1939* 
Menm tb® I.7I1 gr#t^s w®r» sired by 166 hom»» 
I4tt#rs ¥ari«i ia sia# fr©m m% to 15 pig« at birth. 
Pigs b©ra 4@ad w«r« iii«lM.«4 im tk®s« 6®mts« ai« 3aml)®r ,©f 
pigs ia eaeh litter 1® g%fm im fitbl« HI# 
fli© av®ra.g® litter stm tm all litttri stMiM was 7.01# 
fh« iaf-@njatti®tt e#at«ia#i is l^bl® 111 is r©p®atoi ia, 
graphie f@rm i» Mgarit 1.# 
figw® 1 appr©a:i®at«t a a#nBal •em'Wm but i® .sk®w®i 
slightlj t© th# right, th© right tail of th« ewr« b®lng 
longer thiua th© l#3ft» fhis is t© s©a» eactent aatesiatie b®-
eaua« th® .»aB litt#r sis® wm ai>pr©xi»stt®ly gmmn &.mA ©b-












9 i6o Ui4o 




13 . 15 
l| 5 70 
15 3^ • • i}5 ' 
total 'wm • 
posalfels f©!»• ii©i*0 elft«»#» to li»- t© t'li® • right. fch© 
than t© thm left* , 
-Bi© lltt®3p« all# grouped ft€t#0Ml«g t© age of iaia# 
•Six# ©f as€ figs in %h» 35 diffeipftot 

























4 7 8 9 10 
SA,i« of Idt tea?# 
13 lif. 15 
!• JPf®tutaeir ©f 
30 
fabl# I? 
&»€ fig'® hf ig« ©f Bm» in 'It'iiiait 
4g# ©f iaM ^,1#* ®f Littepi W&* ©f .Ptgs 
9.5 - 10.4 52 275 
10 »5 - 114 285 1708 
11.5 - I2.1r 375 2)4.69 
13.5 - 144 43 287 
II1-.5 • 154 1 9 
15.5 ^ 164 f 78 
16.5 • 174 33 255 
17 .5  -184  5.8  355 .  
18.5 • 194 3lf 263 
19.5 » 204 % 103 
20,5 • 214 3 20 
21.5 - 224 6 48 
22.5 - 234 U 351 
8:1; il S 
25.5 • 264 12 104 
26.5 - 274 2 22 
27.5 • 284 3. f 
28.5 • 29.4 1 i 
29.5 * 30.4 9 i3 
30.5 - 314 10 87 
31.5 - 324 8 67 
34-5 - 35.4 8 8) 
35.5 - 36.4 18 174 
36.5 - 37.4 9 103 
37.5 - 384 t 22 
40.5 - 41.4 3 34 
41.5 - 42.4 t it 
42.5 "" 434 
14*5 - 454 
46.5 - 47.4 I 8 
47.5 - 48.4 2 3.7 
60.5 - 01.4 I 8 
72.5 - 73.4 i ^ 
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of ®llt itiwi mm Litteira* aad li^sr ©f ^itteps 
^ li|- LittsF 6»d®iP 
S#sa#jEi Gilt Sew •1st gut' ^3r4 5tii' iBtsl 
%p-iag 1938 i^6 It 7 •6 ® 1 70 
Fail 19l'0 0 l« 1 $ I 1 g § • 10 
Spring 1939 li 53 m 3 5 t 0 ' 71 
Fall 1939 0' 10 © f 1 Q © 0 10 
•ipFlug 1^0 3© 8 30 > §• 0 © 3i 
Fall lfl|.0 2 13 111. 1 0 0 0 15 
iprtug Iflil Tt % • 5 1 t © lili. 
fall 1.^ 1 ti a5 28 tl 3 ® 1 § 53 
f^ing 19l{.2 116 It 116 If' 1- I © 0 113 
Fall l"^ !^  5 ? 1 0 0 9 m 
19l}.3 Ml 36 1§1 21 ^ m it- © @ 136 
Sp3?iiag 1^ 112 37 113 11 18 5 i li|.9 
fall 19l|ii., • 3 ;' I, 3 t © I © 0 6 
Spring l9if.5. 92 ..,27. ft Q 11 3 . 3 119 
Fall 1^5 0 16 a It 1 1 0 © 16 
ip!«lag 19ijl> 1#© p lOS 22 19 ,1 1 ' © ll|.8 
gpriiag' Ifl}.? 135 135 16 f I © 0 161 
Spring 19%8 % ^•:36 
, ^ 
1? 15 t © © p 
fetal 103 . m g0f nil- 32 11 I 1349 
33 
fl 









Illi'sse# li 15^ iim ?.66 
BlmkhtvA If HI-? 856 5.82 
QheiTmr 11 % 7©© I.7S 
9 6f 37s 6.30 
Ito.t«r3pi»l0« M 8§ 
P#syl#®i! $ fl 3§$ 6*©0 
•Cffaad## %3 #, 73.S 7.ii.a 
HAwk#y# 13 3.^ 695 6*54 
laf©ra®r It S6 6I|.S 7*53 
i k39 4.75 
§• 3t t.ft 
37$ 27i§ 7.34 
»tal 17k 13I1.9 7til 
3% 
, fabl© ?I1 
Mstrltontion of §r®mpB, Litters0 figs, and Awe»$t,ge titter Sls5« 
hf Seasons aat Tears 
mm$m. I©, ©f I©. &t I@. $,f- Av©mg« 


































































































Sp^ing^ 16 148 liliu ?.§3 
mt Spring,^ IT- l6l 1©3® 6«1|© 
















litters in groups of five by the saia® 
boar. 
35 
fbBm v&m^m fail'lttteF® ta i9i|.3#' 19^}.6, mst 1^8 •# 
ems«qm®at3.y. til© • maffib®rs is-tla#' s|ji»Siig-of .tlios© -i-tars 
vm9' ml89' the- totmls f@3?'tk0st j9m»* M§m sis® -tm 
sp:plag'llljt©Fi:Taried M.gh'Of t«2l|- ta IfjS't® « 3L©ir-@f 
6^37 $M AmT$^§ fall litters .Taxied'fwm a, ©f 
9»00 ia I93f t® m lew ©f:6#i0 Itaa sis# ©f^' 
ail fifF-ing was '©f-ttl fall litters#.. 7-36.» mX^ 
n^iskgh thMm is sMm '%0%wmm tpvSaig aad f&ll ^ 
littew.ttity .ba-r^^fe'een..4W'. t© #l»ae® ftl«i®t t t  Mmms'XSM®lf 
tliat 'atii-t® tm Im&m d®ir## #f S.ate«#.<iiag ia tl» 
fall lltteifi aai tbt i&m tMt tk« ag« of €m t© fe« 
^«at«a? fw th© f&ll. litt.«3rs.« Kortoati (l^^?) tliat 
In iw«4«a afeyag© »pi»-iag •'litters *#i»# togw tMiia 'tliss® 
.f«n?©w#d im' 'til©' .fall ant tliat msrt&Mtj mw lm& la %im 
spT%3^ litter's^» 
; After 19|.2 tli« lif«#i,ing pm^^m tm Vb» emll®^ 
f®r'p3?od«@iiig/|s|jr©A la.tliit sfrSMg mS. 
litttr#. in til® fall.* Hieii. tn© .f@w. lit^t#i».8 w«« 
fitrp©*#€ in til® mm iaW®i litters wmm p»mm®4 [im 
tb# fall» 
B» of j3attl:fsl« 
fcltipl# ms^mssM^mm i*.^48 •?.»#€#©», 19l|i^| wem 
m0®d im tlie st««i|r. fli® e.ale.«l.«ti#ms ©f siws .#f 
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a©t siitmt th0 MQWt&Z-.itj tigmtw t^r siiji#*. 
p«rioi« A tlsaiiraiitage of tMla affi?©itOfe was ia it 
•€#atfe Is •«• tl.'3.-©r-a®a# to thm 
«>rtsl4ty a© Qm^t^'wms glf#a f& t&t pig »s'Elding wtll th© 
3,53t»<l'i«y &f Its life tfaau iylag# perMps on tim $^%h 
daj* 
• 'Sa© i®d«p©M#at wmi.§.hM,m w®y# labr#«diag ©f dan., im* 
fei»®©<littg ©f litt©3Pi' awifeti* pigs in tba litter and ag# 
daa*. Ai0«5©^di»g t.@ aaaiy *©i*.k«rt' itesl&tF '%T®taek 
C3.92i|ji C3t9i|3)f Smili m€ 'W&llm (19l|.2| tai feftaaa 
,(1.9l|.|) •• .,11 tier ®li« »€ ag« tf taa fe&w 3,ai*g# m 
i»3rtal4%y« Mw tMs wmBm^ tlity w%m M^lvAeA im- tbis ato^y 
is t© ©teteto a©F« precise »@asw©i ©f fli« ©ffeets ©f 
•Sms ## Bqmmm ipi4 ee^mttd t&T ©a®ti 
Sa®«# w®f# tla#a p©©l#4 mA siapl© e©»®latid® 
coeffieieats, Matipl® C02?3?ela.ti@m sotffi®i#ats m4 8taiada3?4 
partial :p«gp#s»ioii ooeffieientS' mmm Ooi»F<®latS.©a« 
w©i?# f#:i» tli® .Sjft4©p#a<l#mt with eaeti ot1a»2?-
ana with moj'tAlity mt tb# varioma ag» X®wls* Correlatieas 
hetwmmn iii©i»taa.ity at mm itg« %mml an€ aortaiity mt t»otb®iP 
ww« .not eo3^»t«€« • Sfe# •coapmtatiQJi ©f tfass© siffipl# #©j?r#la-
tioas was s©:i*# •» I««s «. fey-product ©f tli« 8liati8tie«3.-'ii®tl»€« 
m»«d» feasibly.# eitasia«3pa^l« tia®. $@a3l.t' hme witli 
i£ttl« -oip »« less &i lnt&rm.tim toy mlmg i»tli04» t@ 
38 
,©%tali4 mltipl® eoeffieient® aal^ partial r&'gtmstm 
lb® d«gi?#®g • ©f f©f tli® e©»©lati0as 'iii 
til® ^®@3.#4 4ata w«i?« a^>®r mm ©btalatt tef sm^ 
trmftiiag lTi|-f tla# afflrt>©3r o-jf fr©a tk# 
a»b©i? ©f |5®©l«d tb#a iwiitfaetisg few* tli© 
miAm la4#p«ai®iifc tmm this. r@ialad«r* 
!&©»« abte©vi.ati®s« ms«<l wiiea p»®s#mtisig T^lmes ia 
ti^mlsip f®r»t 
©• m ©f ism 
I, M i-mwmAiMg #f 
I m. mm^&w ©f figs p«s* MtlJdi?.# i##«# Mt1s«ip aiz# 
'A « &g# @f 4aa 
B « wsrfeality at 
W « at 2'3. €»|-s 
W « at ^6 dafs 
«• a® W3Pta,litf mt 15I|. « 
• f » total ii©3?ta.l.ity 
ie « aiiipl# 6#w#lati@ii 
i « mltipi# e®»®lati#a mmttMlmnt 
li»a ttaiitai*d fartl&i i».#gF#i8i©a ©©©ffieieat 
13 « partiftl f.ftgi'esitle® ©oefflisiwt 
# St slpii,fi0®s<i# ®,t tbi fiT# p#!* ®«iit lev®l 
»# * ®igitifieaa«-« at tim ®a« p#i» e#ttt 1©^«1« 
39 
S. 0©«fflei®iits ©f 
®a# a®asi»« tb© degr®® 
t© wMeh ©to'sttws kmp In. a» e'lisBg-## a«y ap® 
m'bh0P TQU^ . memwm ©f §<j¥aiplation,' fbis is ^ #eamf« %&© 
e©w#3.ati©s 4f ai^, mm f^etoy w|%li Martalifef at any tg» Iwtl 
©•©atatoffl' s©t. ©uly tli# ©f that faetoi? ©a .usi^tality, 
als© .aay^iii4i3?«et ©ffeets thf'ettgk febat fe«ing ,.edy*» 
with sme Tafiabl® whiefa affeeta 
mmmMtim. e©»ffii>i©ats f®3? tk® p©®lfid <lat« 
ai?® ilinwa, ia'f&ljl© ¥111* 
'fab-l# VIII '' 
©orpeiatliini f©3p tli<s fmted jD&ta "' 
3? 
OT 
*»2©8«# •#139^  . 
I* » 
»©6i^  *m§^ 
„  ^ **11 •-*080» :-AB *013 
• 
,»&is , 
IF ^ : 




••©34 .077® •02i 
•**41, «»Q80»« 
..oai.. •080«- .030 
•^f *•020 
Significant at tli® on® per cent level. 
ko 
111 'Qt 0©»tl&t;i©as ai»s3g tin® faJ?iabl®s 
wei»# Mgtoly gi^lftfaat# 0t th# 20 e©w©iati©iis ©f indw-
pmMmt wml&hles witJi w#r# tl^ifleeat «M 
tte## w®?# ®%iiifl@aat« fU# •r«i«iii€«i' w#re aof 
sigalfld^«at» 
•Sit wiltipl# .e..®i*r#lati®a is tkt sl^l® 
©©»#lati@ii h&twmm •tlit ofes®rT«€ ir.al.m«8' ©f mprnrnAmt 
•a3?^iafel® ami tk# pr©di#t®€ i^aimeg &t «» t#|»#a4«at 
ap«<li8t#4 vaM®s ar® ofetrnfaed fef s^ititattag tfe® isaewm 
•s^aiu## of tls@ in %li« F«gj?«##l©ii ^qmation* 
•III® aaltipi# ei?©fflei«»t »asw?«s tJm sme@»s witte. 
*Meb a©rt«S.it|r e» fr®a a of' inbi»«#41iig 
0f dam# of littef, 8l»« ®f littfisP aa€ i«e ©f 4aa* 




^sigjaificaii-fc 'ai pBi? eeat « 
«^Sigaifleant itt the on© per cent level# 
A3.1 ©f tlip wltlplt e®j?if@latt®a e©#ffi#i®ati w«i»® 
•statistieallf si®aifi@aatf at %hm 3.»p« e»nt l«f©3., ©M 
til® •©tli©f tw® at til# «#mt 
kz. 
•®li© partial r«gr<®S'8i®a «o#fflei®at is a maswe 
of tb® m^malm ©f. a m 8p@elfi#i 
ia<l®]p®ai«t .'^aiplaljl®. It aak«» »Mmmm i-m tfe© 
Mtim ^ a pm%Mutm indep©aA#Bt • faiPiafele • witli tl» ©%b©i» 
£a€ef«!Bi.tiit wml.Ahlm t®iis,M@re'i ia'Ife© aaali-sl#* 
• fabl© X slioirs.' fcii« itajadai'd^ fmjptial-regipessios c©#ffiei#ats 
ija till# asalfsie* #a#fe, iagtajae# a, I a,M A 
are tli©.'ia4#|«at©st-fariafel#s» 1# fp 1 and t ar# th# 
• ^ • Th# 'mftmM ®f i^i»©®4i-Sig i6B sigaifi@ast at • 
bil'tli #iil.j« At #t33®s» &g®» feii#r w»® B#t slgMfleant aiii *»» 
•liegattif©* 'fiit ©f • iBtetttins of litt®^ w«r# all 
posltlv® ftM w®3?« e»al&-|5iir«t feiit w#jr# aofe »l0iifi©«at until 
tfe© 15l|.*4iqr l«v»l WAS x»®«eli@4» »i® ®f iafei»®®ding ©f 
litter ©a t@tal wrtalltj w#3?® fast 
siigg#»ti tliat diff«*«iit' g«»« p?liwit®ll|" aff##t#d 
TOrtalitj mt tli# different ag@ l#v#ls ©f tliat tb# «6as» gea®® 
had dlff®i*#at at dlffwmt ".ag®. l®v»la« 
sis® Bi$0SSMm.tlY d#e«fta*d »3ptallty at birtlj 
toMt ®J,giil.fl©ftBtly inei*«&»ed i»rt&lltf at 21 4ay9« At th© 
latttf ag» sigaifieas©© ww^at tb® l»i5©i» c«Bt 1®¥«1# At th® 
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I  
6Uhs6Ttpt 1. isiteatts tbat .luferttilag ©f iam ii tli« 
ia4®p®M#n1i ^ai'la'bl# , aater uaM eensMftf 'Bi# siitoscipipt 
2 'ia€l®at#s tliat lnbF®©dtng «f lltt» tt "fefe® imd®p«iii#at 
T«iabl® taiw m$M ©dnsMtfatlm# •&§ 3 
th&% sl2« is tilt'' vsPiatele nader Tm$M 
©©ii«ii©rftt4©a» •1Cb« sttlJseFipt 1. 4Mi®at«s« ttot ag# of da» is 
'Taifiiil?!# imiw *.tii e©a»l.i»ation» 
la th® m ^ip«pir®s«ats th» t@tal smfetr of litfe©3?« 
'Otos®rr©4 1®»« th# sa^eir .@f .s'if^s wMeh aii»#€ ••fe1b®s# littws, 
aM. m .mp^ments feM® ©t v«driafel«s iaelmtlaag Si# 
irai»ia¥3.## 
^ Ha# falwi# &w iM3.tipli»s-#' w%m ofetaiatd fi»©» tla®. 
fe* l>f mgi^: aa Wffeyijt.., 
flit« 'gtaeiPjal f»»la wt#,i aetmiiy t®sfe si^ifieaae® 
waai t as ^ *' 8* « Jo tli® ©©apmtattoa® @f tb® t W'&Xms B* 
was a«sm«i t® ^ fe®- atf'©* 
Sb# gtitadgapd partial - f»©gi?#«»J.®a s©«ffielsats foi* is*' 
®f 4fm mat tor inte^tting ©f wdif# al«@ 
t!«gt#€ &% ©atto. ftg« tmml t© a#« if ttoty sigaifluaatly 
tmm ®m&h. •mhm* ^ fi» g#B«i?ai f@rsBiia tts«i t® laaku t#st 
©f slgaifieMwe w.«i 
%,t 
t » ^*13.»:23k * '^*X2#13lt. 
lA 
Hit r«sttlts ®f thm^ tests ai?© Bimm la fatel« II# 
fable II 
l«sm3.t» ®r f#sta Significane# B®tw«ea Standard Paiptlal 
l#jp»«SBt®iis ©f tertality on Inbreettug ®f Ite. mA ©u Iate«®€ing 
©f Utter 
Mfmt& t *83.m®i f falmet 
fet m t 
BU3m Q*m$ 4 > ? 7 .1 
I®#I« 
m bt 
Fusm §•9% .I| 7 F 7 *3 
Ij* 
TO*m * te ^ wi.,Dm l»§6t .3 > p 7 *& 
b» 
MD.IM - h* m.DNA 2,1|JS« .§1 > f 
tot 
w*im m»Bm 1»56S .2 > ? > a 
' '111# per ©011^ 
©1# 4£ff©y«iie®' %®tif«®s th.% o.f .iater©®'ilag ©f da» 
and inte«»diag ©f litteF m mortality was MgMy sigsifieaat 
at 151|- <4fejs ©atli-. witi aa lii<ii«atl©ii ^of m real iif-
f«y©ae« the ®ff®ets ©f tb® tw© ©a tetal ii0S»tality# 
ami n st«®stl®a ©f Mai «t ag# l#v®ls otfeer than 
at i5l|. tai-i# 
Ii5 
S* St«« ef Sffmts 
ef indepan^tat. faeteg to tlie 
mml'feiplg e€>3?veIattoat eeeffioient 
TM BftmtB @t 'blie w&pi&mM .iad«p«4®at faetors in 
aiaiiig tli« 4®|j#ai#at ^faet©^-w#r# e&»pmt®€ 'fey mstag 'liitheig 
hy Wright 193%I# 'All ©f tli#. ssaltii),l« 
®®»#lati©s e#«fficlents v«m- slgnlfieaat, l?ut omtf «i^t of 
20 steadari ,pirfei«l mgpmMim mmtfi&imtB *«« sl^ifi-
©aat*' 111 ©f fell® sti^l© correlation e#«ffleitat.» etMmxm 
i]GA«f@a4eat tafiatolti w^'rt glgnifi&mtg^ aM MigmifXemM 
siia^l® e@rr®lati« ©©tffisieats wm tli# ©aly me» that-
®at®r&i imt0 tli# eoi^utatieas mv ittiitr ematAeratioa^ 
f® <soi^mt# mMBmi&t&d with the ^ar-iome 
i»i«p«ad©iit •fariabl#® a diagr» wm» f'irst asi th# 
ftpproirlat# si^l® §©i?r®latios d®®ff i®ieat», aM stsni&S't 
partial regf^ssioa s®#ffici«ntt writt#* la* la of 
smell, a dit®Pii« wifeli tli® «oefficltiitg ia g®3s«3paii8#-d fora 
follows• 
¥ 
fbs ".enoF&l fsswila# few teasatlm: tto®- la iri»i«»8# 
®f t 4»i t# mm ir«f«i©m& iat«f«iiiiiat tftyiabl## ^#t«f t®a#M#»i, 
W^'M w # 
'^h*23k^ 
% * ^h*23k} * ^*3»3l^^ 
47 
^'^'2»3.3i|.^ * ^^%.123^ ^ 3.3.4.^• 
m« r&lnm ®bta,iu#d l^f msinf %'li® a.hmm tQTiml&m B,m 
f»m%fLme' '&f a't©tal,#"^ lli«a sii«4 ftlg®teai©allf bmA it all 
til® fa6t©i>8 wMe'li mttmt t mi?# th&f ali#iild #tmal 
tiaiferf 
^fb# Sfaaip® ©f mQh gtw4ai»a p&rtial r®g3r»s®i©ii 0®®friei«at 
m#asw#s tl^e difset ©•&»«&! ©rfeets ©f #li« ind®* 
p®ai®at fa®t©r ©a %&« f«$t©:p# If th# ia4®p®a4«at 
faet©rs me ®®3?rel&t«4t ai th«j were ia tMs ®'tnidyt 
mmt h9 add#4# Dlp®et eff#ets 
iaiijptet ©!• Joint ©ffetts saist fe# e*&Ain#4 t© %hm 
total eff#«tts .iiss©«iat®4 wiffet tti« pttrtieml®^ faetoi* mdw 
e©a»i<leyatl®a. flie gfaar# ©f staalari p.wE»tial i*®gi»essioii. 
eo®ffiei#at If. -a ©f tli® diFiiet tffetts ©f the ©ausal 
faetw wi«i» ©©asildratiea wMii all ©ttoer fa-e-bers are held 
eeagtsat, tet th@ variatoilitj ©f this faelf©!' is k«Ft m** 
«iiaiig®d» ettm^s mm tb® ptsmlt® ©f tk® e©i**»®latloa ©i» 
i3at««©%i©a of til® tw© faeter® twolwi witli ©s©li ©tli©i» and 
witli th© d©p«a4©at tmtm* & m&Mwimg %!»• t©tftl «#f®.ets of' 
tiaes# iti4©p@B€©at Ta^.iftl3l«i Iby attiag. iir«et aad J©iiit 
«ff©©ts# ©ar« mmst fe« tak«ii a©t t© ©©-oat J©iiit .®ff©®ts 
twl©©#, Baeli jpath last, b© f©ll©w#d ftfll eifeait ©ii©« for ©neh 
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C p « ; - # It. It * 1 S It 
s.gM. SBSS &ss«. &&aq assg. 
• OC^OO' «|»O.C|<^.-
•t It ta « B 
dcf'cJo WC5HO - ooorl- ©do© - oood 
!• 
«t « gtll K • m m It « 
g' « •  ^ . . .  ^ . . .  i . . .  ! •  •  
»»4liR^ A:*4M«< a»4M«« a»4»<«f A»4fM«i| 
50' 
• fafeX© XIXI 
ial' i®gF®i»i©a .i©'@ffttl©at» of tertalltf &n 2iilii»#©€iag' ®f 
CiijB .aai m liib3?#«ii,iiig ©f Ilttw 
h MitlMA •©•162# 
W§ •0J.6 oasi 
\s.aa ©•076 
§*#6f 0»l|.22#^ 
#Slgalfleant at fls# fit® per ©®iit lev® i « 
«#Signifleant at tli© @b« pew mnt 
not until fell© l«w3. was fh«y 
w«3?«' 'liow®T®i*^ ant w©r@ Mgfely slgalfleant t&r 
tet^l ^3? ®ft©to toe3?»aa# ©f 10 pe'i* e«at in ia* 
bwediog ©f iWFtalltf at 15I|. ^ay® Intfftasti 2»a. p#!-
e«a-^,, &M t^tal e®mt« APf»®ntlT 
laoftallty tmu iabr®«ili^ li m saall faetoi* ia 
tbe i?#duel;i0a Im littw sl»« wMeii' a«e©i^.fflai»» iabj?e«<iiiig# 
(Jk Tm&mtlm • in litter «!««• mmom]?mjimg Inhme^Mg, mm 





1X1 &f til# iad#p©a€#iit rmisihlm •• iMhvmdiM^, &t dm&g 
?«#4fag #f littef'a aia# ©f littsjr an€ &g® #f iaa v&m 
f®iiiit t® b« e#frelat«l with ©b« ametfew (®e® f&bl® fill}*. Ite 
tli@| til# MgW-f latetd daw f^i'^ewsd a©r© lidt^gly 
littei?## Siis wmB. 'dms'-t© the l>i»©«4'iag plmm 
ia til# «xp®ipia»ati mA wm witli©mt.,,bi#l@giiai si®Eil.fieaa##» 
• • WAS-...^ a«gfttlT#, oow#lat£©a 
b#4w#«»'-lnbr©witi^~'P'f™"ilffe'%Sf»'-"«M"-4afefPi«4iag-.®#-#»# lh®a th® 
t&ta aa a wl»l« w»» e©asl€»®<l# Wm mrml&tt&m Mtw®®a in* 
tetWiag ®f litter aai. imbf«#i.iag •&£ d®a was po-#lti"r« @ad 
wm negatively correlated with both inbreeding of dam and of 
litter • |fli® greater the degree of Inbreeding th© siaaller th® 
sig^ of the litter.| This might be du© to such factors as 
ls©r«at.td-ftarlj- «iibrj©ai# »rtality*" f»w®r ©fmt f«w«r aai -
IfesL wimble speTmkimMm, aad .l©w®r#i lib£d©» 
00rr®lati@aa b#tw##a th© liid«fp#»d«nt varlabl©® and th® 
v.xla.X« .e« e«ne. „»ng t.. 
iiidbpmdtiit •ari&bl#s* . fc# #,#,rr»lati#a betwttn tabr®ediag mt 
das^ etad awrtalitj at birth wma positive and si^iifieaiit# J»-
brt^ing. of daa was so^t • s'i^if i^antli- 0orr«lst#d with 
sertality, at, ©tlier sg© leTel»» , f©rr«lati®ii8 b®tw#®ii 
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tb® paf'tlal pegr^isiDa sMwi ta ffeW# 
X* 
fli© i.taii4aF<i paytlftl i»«gip«s$£©a of mwtalitsj blrtli ©a 
lnte##aiiig of dam was ^©sltif® aa#. si^if ieaat at fela© 5»pei» 
e@Bt At til® ^.%hST ag# l«^e3.s stoadari •!•#» 
gi?-©ssi#ai ©f nertalitf « iafer®#€lng ©f dma w©» atgatiTd fern# 
WW# met ®,lpiifiea»t Alttoo-ngh th# pemmtmg^ 
of iftlllbirtlis taef»©as«€ with infereeilag @f dsa, #ffe©ts ©f 
f»fer®«4isg @f 'taa ®t ©tMr ag«s w®» a»glififel© astd w«i*® 
assmeimttt with a flight Amwmsm %u • Bteatis# 
©fftets at til® iiff©F«at tg-» wem in thm 
mwmmlrnl .faitt® ©f i»®gF©fs£©s ©f tetal »©i?taaity m inhrmA$Mg 
#f' tiait ©f f6«t©i*i, was saall# It was 
p@iitiv® bmt net slgsifiesft'l# tlie fig i® teem aliirt, 
til® iabMtdiag of tb# daa appafeatly lia® littl® effect ©a bis 
0iiane#« ©f siinri^al.# Mmm&w €«» *.i« li®m®E|*g©ms t&T 
i®3.®teri0m® rmmMBlm gwmm «@ii%]piljtttiiig peoi? silkiag 
mfeilityn mM.m nmrommm'» and ©tli#r efoa.rastei'istieii ©f p®©r 
a©tli®i»iag, wowld tent t© i©®# mm y©mg pigs# lodgsea 
(1.93$ )• If swli ©ffeefes e3£i.®t«A aanag tb# pigi ©f this 
stmiy, tli®j did »t afpeaa? in. tb® analysis @f data. 
'flit stsadari p«3?tial regi?«sti®a ee©ffi@l«iiti #f uort&lity 
©a iatorstiltag #f litt«a? all posittf## a®y w«,j?® si^ifi* 
esal foj? •ffit-ftmllti- at th® I5li--d®y and Mglily sigaifieast 
for tota.1 wirtalitr* fhm mttmtd ©f litter m 
mortality smm to fe# li»#aj? or ntarly lia®^, aM eonseqatatly 
$k 
etwlatiff • fh®i# Ttsmlts g«®g®st ©Ittier that :S©W: gmm • 
aff#©t at birth aM ®tto«rs mffeet w^tality at 
latty .ages* m tliat-tb© ®a®® s#t8 '©f g®m& bat® 
©ff#ets mt diffef^Bt .ag«s*: , ®h®s« trends *»« 4et#©t#A tfe®^h 
ataiyiag tlse @f tb# ia4#p®fti®at fsflabl©® ©a. softaliti' 
ftt •raFi#«s &f® ieirtls insttsi ©f at #iil,y ©•»«• • fli# 'iiffwenefti 
b©tw#« • ®#t® 'f3>f ijabrtttiag ©f im a»4. iabi»#®€ins of 
litt»'•••#» wirtalltyf • aleiim by %M' pmtSjmmt ^ 
fartial 0®«,fflet#stst ,w#r« not ai^Afitaat at 
bi3?tli>, at 21 €ity®t mm at 56 taysn bmt tkey ii«3p« Mg&ly 
sipilfieamt at i«y«» • At •far »s fetal »rt«li%' wa» ©©«-
e®'ime€* ^ atffei*«a©«« Iji-tfetly #ff«et« mppmrnMrn^ sigaifi* 
0&iie® ft## fafel# XI)'» 
Altli©"«^ littw sis# aii4 'age &f dm w@re> i»®lud#t ia .tin© 
«tmdf j^lwirily t® l«.s®ea ^enfomiiag# tb# re^tilte will b® 
•tls«ass®d terl#fiy« •.Hoi'tality at bijp'Mi wms aigaifieamtly 
l©w#^' im 'Idi# Imipger litt«i?s» fbis ftMSjog smmingXf ia at ' 
vaiptaae® with tinM&ga by ©'tfaftr wmk@mg sm^ &t wbes will ^ be 
qm>t&4 lateip* • The #tasisj»d i^aFtlal T&gpm§im ©f soirtality 
at tl -iay® && litter ait# wm pmMim mi was Mglily sigaifi-* 
east*'- At 56 days tke r&^0BBim'wm pmiMw0 bst aegligibl®. 
At 151|. 4»jb it wa® .positive moA $!©»« t© sigaif i^ane® ats tM • 
e«Bt l®ir®l» A saall®i» p®resatag« ®f figs was b©im d®at' 
la tfe«' lm$er litt®i»», y«t .i»i»tality' &ft®^ p«»twiti#ii, 
paptienlsrly t© 21 days, wm gm&tmip in tli» Irngm litters• 
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pigs tej'•tess^limg' tMs 03? Zjimg mp&n-thm tkm.wm trmt' ' 
•80wg0 smh e®ms«4- to • exist bi* fkm 
tlffi® 'tk# pig was '21 &&f'n ©M 'glioFtty • Sioelai» 
ttd Bsreimek {19:^8 )»'• hewweri, r«f©rtJ«4 %Jaat feetli tin® pei?e®Btag» 
o'f sti.llb»a flgif th® pe^©«atag® symsMi t»|r tla«' 
•<i®aj iatr-tated st«a411y mlth agt'ef Amm* • 
jaa4 lal'le# (lfl|.0'| m ©'wriliiaeij? 
iaei?«a#@ ia li%fc«y sis#' witli m int^tms# ia ai# of dam 'mp t® 
aft#? whleli tine littm sis#' e#ast'ast« 
Olferi-elati |I9ij.3| f©iiii4 tlmt tb# #lte^ sows faiWif#d lai»g#i* 
littei?#. mp t# & • ee^taia agt feat that .»i»ta3.ity • was^ liightj? ia 
th.# • Img&w litt##®.# •' Mmewmt •!&« sfeselMtii' of pigs 
.g#a»fallf wa« larger ia the lafgiBP in »fit® 
#f th.® faet tliat 'tli® afesoliitd #f pigs 4sri«^-
irtan'iag iaei»#ag®€ witb ais# ©flifct©i» at feirtfe m& wifeli, 
ag# ©f sew. • • 
tosh and »llm «ai mr^rnm il^kl) aia in-
«»ae» la litter sim with, ag# ©f taa ap t© thm tliijpd m 
f@wtb fa»®wia^ with a isfsliag off at^ timt tim® ©xttadiiig 
t© fitpi>a?©xi*t®ly %b© t# »tetM fawewingft.# Afttjr that 
tia® tlieir®. ««i a €#e2?#ai«; ia litt«i» sIjs#.*' .Sea^toaa 
al®o fomd, when .fiyst • Xitfeers ©aly w®r# ©#a0i€©r®<i# that tli® 
iseftaa® in litt«r sia# ate#mp'ja33yiiig ia<i,r#ft««d ag# of daa wa« 
iiaear# #r «@# iSwvilia®ai?ity iid m% b#e#ti# afpai'diit 
iiatil &€diti®aal litttp# mit® M litt«3?® liigla«r . 
5? 
thm til# sixfeto w®rt laeliidsd la th® pi»®sdiit study* Hast of 
tl»'• aittws analysed w#i»e fl2»st litters, (fable ?)» 
fateies I'll atti XIII aliow-l^t tb® a»@«nt ©f vai»iaae« 
as»©©i®,t©4 witli'©aeb^#f tb# .f®w faetox*® st«.dt#d Is simH, 
fbi« Is tria# regaraitss ©f ^tli# iwttei of mmmemnt 
Qf imWmdiMg upon aortailtf w#r« s»a3.i 
.til# .e#ri»©lation. aai r©ii*#s.si©ii ^ ©tffioitnts was-# sigsifleant 
m hl^WLf stgsifieaat statiiti^^allf• flmt tbe eftrntm wm® 
samll d©«s .»t aseessa^pily mm that, net ^#r3.« ^ 
'•Smliaeis of • the , mimes ©btaia®4 Ba|' b®, 4«« 1» payt t« mm 
l.ii#3ia©tntg0 in th® sti.tist£eftl a©tfc©ds ms®i# fia® did not 
p®3?»it using M©tto©€»», JMiil>tl®s». tber© 
•waS' ®©®e- ai6al,iii#«pit|r, ia, th# drnta# • §mwe fitting' by tli® m,s© 
©f aad t&trd m #T#a feigla#!? p©l|iioaimls *1^ b® 
indieattd* Smeli ewr# flttiiig, w©ttl6 i»t«i*®ia« bi#w fawltj th©, 
ffi«tto€s Wi©P«# 
tti© lEtby##€iiig ©f tto.® <iaa» yatto.®!? tliaa th# tab3?®©ding of 
litter# apiJ#ared t© esai#, fflertalitf at bfrth# ' labrseding 
of litt®i» prebablf eeatribrntei t© sertalitj at birth bmt its 
ettmtB were Bwrnllmr ttoaa tho®« of iabreeiiag of daa* At 
later ag# 1®¥®1« in.b3?©®€£ng of th® litt#r, mot iabi*®©dlBg of 
th# dam, 0®«B®d t® oaiis© wrtality# SDwev®i»jf.' th® ®ff®et«. ®f 
iabr®«ding b©tfa. of <i«M aM litt®i* w#i?® only ®, smll f3?a@ti©a 
©f all^ ®ff®@ts wMeli iiifla®ii®® ^rtality. 
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1* , Sj® p«re#ii'fcag® ©f .st413,fe®f» pigs 1»6 pew 
e®iit ^ fmr Bm&h Mmmm. of M w»r &emt Im et dam# 
tmhm04lag ©f daa .itecotants t&r pmt @f tli« 
ir«l»ae® in temt it« laflmtwt is mn« 3,®t# 
2* MWmMing ©f taa.Mai smll m .©n 
wfHfealiti' ;©f fig« wMtla wmm hmn altv®. 
Smh. te##itair- sad l#»s ewtaim a.i th® plga 
%. Ia%i»#®ttag #f isb# 3.1tt«y hat ©iily a*ll «ff«etsp 
«&eli 10 per ®#iit iB6F««s® ia tti# If-tetw la* 
eyeaslsg'.ffiaftality osly 0.4. mmt at toiytlii IS p«i*,'©«ii% 
at 21 d&yt# ,0#8 p®i* e#at at 'days, 2.0 p®«* e#at at 15l|. days, 
ani l|.»2 p«r' Appmrestly iiie?@a.s®d 
iatoi?«®aing '©f tbA ,ptg l®w®.r04 Tltality .nt all but th«, 
® f f ,  w a s  •  -mtll tli® fig wm w«aa®4 aad, on Ms 
©wa* 
flM> f#r#eatmg© ©f stlllfe#'!?!!. plf®, witli ia-
er#s.s#4 lltt«» «!««» atls.was .a©t,#*p®et©.A aM it l,i net «a§y 
t© ®3^.1alB» ft^Mp.8 tb©. extra Tltality iftiielt ,l®.a4i t© tli® pi»#* 
ametlen' .©f larg® lltte^i s©i».feow c©iitpibmt«» t®- a p»#st®r . 
6o 
•Titalltj at felrtlj'pigg'Wbleb safe® those litters,, 
«id tbi® •ffeet.is suffieitot t© m&mmm tfet« ha3?fflfml ®ffeet® 
0f • ,inei»®as#4 «©i^#titi0s..'li«f©r« teirtia &nlj* It mj to® that 
th#,saall#r si«« ©f th« •iadi^idml figs iM'%M IfO®®®!? littem 
®p®Ms up- piytiaritioB •»mffiei«atif t© Immn aoftalitj ttir'iiig 
aetmel paftwitios# M.itm partiiritiea tfe© imrmM® ia 
e®i^«tition si»^ag litt®i* tt@»bdi»8 and tli® fitaiitj ©f 
tbt: i«ll®3* pig® wMeli ii&k© ttp smeto litt«^s g®t is tbftii* 
#ff®et«* teiptality at 21 d&yS' im@i«®as#d sigaifieantl^ witli 
litter ®is®# At^m 21 iays t&e i»®gr®ssi®a ©f .'mortality ©m 
litter sia« mm still pesitiWi ©l^terngfe aot sigmifie.«i3it» 
5* Igrtalitf at toiFtfe m& at 21 isys afftay#i t© iaojfeas# 
with i»er«a»®d ©f tM,. tout tb® effeet- at SI tos 
t©©'>amll t® fe® statistieallf sigmifidiiiit witli th@ aii@mt 
of ®fi4#M« avftilall»« On tli« pthm lieai i»iptalit|' at a»d 
15l|. Aay» witli ag« ©f ffe® afi>«r®at 
effiiets ©f ag« ©f diia im tfe® iiieF<s«»«i pemmmtrngm ©f still-
teijftlis ,sna ©r figs @^«j*©@a® hf thm tim® tM pigs 
i«#aela#4 21 iays,, ©^' »mu .&f't®r» 
6» 3© f& aa tto,®s0 r#smlts witlt pigs esu to® mtrapelated 
t® ®tb.#r faw livesteekt it $mm» thmt tfe« mmmM ana kind of 
inter®®€ii^ wMstot tlie breeder ©r tmrm gmi»al® ia liiE#lj t© 
praetie# is aat t® iaer#as« »rtality dlsastrett®!!".# 
I#itb«r It-mWmMtias aor the ®l@eJj3g ©t a tw®»sir© or larg«i» 
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1F*'f St TtiBBA ts'V 
a.* • mTtrntttj was sta41#d ia tfk aim^ «®Btainliig 
a tetal of 1#3^9 littsFS amd 
g* latrastr# jptgreasioas w«fe ©alemlatei f©i* aortality 
at feirtiiji at 21 4ity»i at 56 ia|*s, at 154 <3f 
»©rtalitf ®a iabfe«diiig #f dami iaby«#diiayg of litt»i»., littes? 
,siz«, and ag® ©f ta»» 
3* 'tmmm%€ inb:p##€tBg ©#• tM da® teey«a»#(i t-lit p@s»« 
eeatag# ©f stillborn figs# temt, 'lift-i.. a® tigalfleaat at 
later ftg®s* 
inamm^A iate»«Aiiif #f tfe# l£tt#y 
©©ftgilitf ®it X$k i«y8 aad t®tal »©i»tali%3r» It® ®ff©eta. mt 
the ©th«r af#s w®r# ia tte® dlj^tstioa femt W'&r® mt 
ai^lfleaat* 
5* Ia#3?#as#i littW' si»« i«®'i*«s®©4 .Mi^tallty mt toiirtli 
sjMl St tl i«.ya» bmt laai m© ©Igalf least #ff#ets at lat®r 
6« Increas#^ «g» #f liser«a»#i »i»t6lS,tf at 1»'ii?t& 
aat p©ssil>lf ftt 21 tays# %mt d®#j?«ag#i TOfttallty at 56 days, 
sat iit l^l|., days* 
63 
fill# MfBSifiiii 
0astl«,» W# !•# Carpentei', P. W», Clark, A. !•, Kasfe» S« 
and Ba»©ws, Vf» M. 1906, effeets ®f to-
breeding, crossbreeding and lelectioia ugsea 
the fertility and variability of Dr©»oplilla* 
?r©0« Aa» liead. Jkr%a and Sai* l|.li731-786• 
Graft, t4N|* 19^3 • Bwim« br®«diiig at tb#'' i#gi©aal 
\ Swis« ly««ding 3:,ab0»»ftt#rf« !• S# P®ft« Ap*# 
Misc. Si3« 
../x^ 19%5* 0©af®r®Bce of odll«ib©rftt©r@t l®gi®aal 
laboratory for tli® l^r©v#i»ii%. ©f 
> S*i» bf ap««dlng» H* S# I)®pt» Bar# An# 
19^5* S—S* 
^\M#Mrsi»iat §» E., J, L», .Baker, M» L., Whatley, Sm km 
I Jr. aad winters, L. M. 1914-7• P©rforM®ot ©f 
Inbrti lin®» tad lin^ ©ross«t ia awia#. 
Ubstract) .feir, Aa. 3oi. 
I I 
6477. 
l)o©littl«, M# H. 1878. Paper !©• 3. 1. General isethod ©f 
solutioja of nortaal equations. II. Addition 
of new equations. III» Order of solution. 
Heport of the Supt. U. S. Coast mxd Geod. Sar. 
for th© year tndlng Jm® 30, 18781 115*119* 
Item, i. 0. 1923. Experiments is el@i# iabrii«diiif ia fowls. 
Conn. (Storrs) Agr. l3^. Sta. Bml. 111. 
Dwyer, Fatd. i. 194^* E##ent deyelopsients in cowtlatioa 
t®ehnltn«. Jour. Am. Stat. Assoc* 37li|43--^6o. 
last, 1. 1. mS. Jones, D. f# I919. Inbreeding omtbr®«iiiag. 
Philadelphia, I*. B. Lippincott Co. 
•Ba-ton, 0# »• 1932• Correlation of heredity and other factors 
affecting growth ia gminea pig». "Of. S. Sept. 
Agr. fteeh. M,. 27% 
I9I1I. .Sfftet of orossing inbred lin®s ©f guinea 
pigs. W# i. Sept. AgP. feoh. Hal. 7^5. 
§li. 
lord#eai» eo»®latloa aaalysis# £d «(d» I®w 
J©i?k^ d# Wil®!- mad s©as* 
Flsfeeri It A# 19^9• tb# tiaeeipf of tiite®«d|jig» Mn4,©n, 
sad B®fd* 
(O W« W* Sali.r«ettag B«rkslaii»©s» Pi»©e. Am* 
j\ WpmA&TM MMMm* lsl69»lTl» 
lays# f« !• If 19. Inteetdiag sniisals. I* laQperlaeiital 
©iridence# H# Ixperlisental tmntta*- Utl. 
• Agr.. Exp* itft# Bml. 1Z3* 
__________ l.93l|.* Sffeeta ©f iate«#diiig m feemdity to 
l&©d« Island l«dt« 1^. Sta» B»l« 
312* 
^M0tze^lL ©•, I^bert, t* f. and 2©13.®^,, J» !• |ii-
flmtne® ©f inbi»#edSiig and ©tfatJp faetors oa 
1 litter sis© in Chester WMtB swla®* ¥• S« 
©©ft# Agi?» Gire# 570 • 
1;^  B&dgsmf. 1* 1. 1935 • Aa «i^ t g®iit0i»atioii •3^ #fi»t»t in ia» 
bi?©«ding ®wla»« Jew# H®r#di. 26f209--2i7. 
!• H» 1933 • lateeedlng BerksMr® swia«» ^©«r* 
Hered, a|.i199-203» 
JTull, 1# 1933* Inbraedimg a»a intererossing in p®ialtry# 
Joiiip* H®3?#d» 2i|.if3»101# 
Klneaii 6* S* IflfjS* The #ff®et ©f labrtediag ©a fertility 
and vitality Is »w,te©* 'teptiblished Fli#©# 
aiesia# Aa»s# I©ira# .I©wa Stat® §iiil#g® Libr-aryt 
ling,, H. E». 19XS* Stadlea ©n Inbresding, I, fh® #ff®et» 
©F iabreeding OB tfe© growth «id v«iability ia 
body w®ii^t of th# alblm rat. 11# . fflb# effect© 
of Inbreeding on tli© fertility and ©n th® 
©©nstitutlonal Tiger ®f the albino rat. 
1:^.. 2®©1. 26i1^5I^, 335-37i. 
• 1919» Studies ©a inbreeding# lit* flie effects 
of lnbr«©dli3g, with fiel«©ti©a# ©n th« mmx 
ratio of th© albln® rat* If# 4 fwther stwdy 
of th® effect® of inbreeding on the growth and 
vnrlability in the body weight of the albino 
rat# ^®w# l3^# 2®6l* 27s1*35i 2fi71-111 • 
6$ 
l©i»teiia, Ills#' 19ii-7'4 eatiB.©i fariatlea la %h.@ aim mi 
weight ©f Itttwi sews# Aeta Agrlomltiira« 
Suecasa* 2i253*3M# 
£o#bf Lmf  ling# H. mad ''Mi»nthal, ¥. T, l^3h-* "Rpidsts-
flaatati#3a aai, tadlviduality differeiitlala in 
iia3r#d sferaJaa ©f rats. Biolt Bui# 
tosfet J* ,Ja3*l fe*#«ding Plans,. 3d .®d» A®»«, 
I®wa» I©wa Stat# Co3.1#g#, frtss#' 
S^l . 19i|.6# @liaa#e as a cause .eimag^s la g@a« 
within pure fer»®^i» ©f lit©st©®k:« 
m» Ia%» 8oi3l8«3li.2. 
md A* S» 19kS» Litter sia« and weight aa |i«l«fiieat elmract«ristics ©f s©w®# '0* S». 
Agi*»'fech» Bal* 836. , 
!fopli#«, !• @« and mt&n, 0* M* 1931 §®a«tte growth' dlf-
feriJlitiatl^a i»'guinea pig®* !• S* B®pt# Agr« 
f«eli# mirn tat# 
eihjpy&M, f* M* I9k3* Th& statistical feftsis ©f a«l«eti<aa ia 
animal husbandry# I# Sttidi®#, ©a llf« p®r-
foriwie© of brood ®©wst ua. taalyslf of furliiiae® 
and ©©variance of prog®»|' b©rn and reartd# II# 
Stttiies in life perforiaiie® &f br^ed sows hf 
th#ir atmi^er ©f otfspx'ing' Mm and r®ar«d la­
thi tarli®»t litters, few# Igr# Sfei# 
33it8^l|.3, ?5-8i|.» 
P®arl, 1# 191?#; Studies m iahrdtding, ¥11# mm fvthm 
eeasiderations regarding the measureaisat and 
numerical exprestion of degrees of feinshif# 
fill# A singl® ii.i»@ri0al ja»asiir« th» iot&l 
amount of inhreMi&gt, Am* IFat. 8545*559# 
636-639# 
f«ar0©a, f# B# and' I»u«h, I»«. 1933* A liiitbr©«<liiig^'|rogrftii 
for horse"hre^diiig# i&m* Hir®d# 2l|.ilB5»3.91# 
lie©, f# A» I9k2#. ^.eadiiJ® and, improvement &£ tmrm antwals# 
3t #d# »#w ¥ork# fc§raw-Hill Book 0©. 
litgiwia, 1# Q# and, Mwapertt Q-* B# 1932.* r«smlts.of 
later®'isd.ing on''fectmdity and on growth in sh®«i># 
!«*• Haa^shlre Agr. Exp# Sta# fteh# Bui# If?# 
m 
BimisiiT, S» 3» and tryetmel:#. I# Ig» a» a fae-feo'^ ia 
tvto® y#fr®dii«tt©ii# m%-* Agr# 8il|.92-l|.9?,# 
W« !•#, ehapsmn. A, B. and Diokepsea, §» B. 
Sources of variation in t&e birtli w#i^i of 
Holit®iii-l¥«ai&ii ealT«s. ' Jew, %». Sei» 
30ji|.83-ii.97. 
f&rmmg M* l* 19l|.8# sex ratios aiM>ng inbred, a^a-ia*br«A ai3^ 
line-cross pigs. Unpublished M.S. ®t#sis* 
jyata# Iowa, low® Stat® 6oll#gt Mferary» 
tatsrSi, 1*. f« and Laiiibert, W. ?• 1936» Inbreeding in tfe.# 
fhit® Leghorn fowl# Iowa lgr» Mxpm ita# Ins# 
f / Btil, 202. 
(w 
i# S» and Crafty V.'# ,!• 1939* An experiitttntftl Btu% 
of inbreeding and outbreeding in swine* Okla» 
Agt?m Kaqp. Sta* feoh. Bul» 7.-
Winter a# %* Mm 19^8 • Anixml breeiing#' l|.tli ed# lew XorM# 
John Wiley ant 
\ , . ^ \ / Oamatoek, E« !•# Sodggoii|, S,#. B:*t M..mw§ §* Il«» 
Jordan^ P. S. and Bailey, jD» !»• 3.9^3• Itoii* 
versity of Minnesota eaqperiMiitf with tabreed-
ing swine and sheep. Unn. A&Pm .13®# Ita* 
Bui. 361{-. 
, Cuimings, J. H. and Stewart, H. A. %9k7* A 
stwdy of factors affecting survival from Mrth 
to weaning and total v/eaxiing weight ©f the 
litter in ewine. Jour. An. Set. 6{2i8*29®« 
. Bailey, D» L., Jordan, P. S», Kiger,. §«. M»$ 
Hodgson, R. E», CuFiinings, J. H. and Sierk# CS# 
Z. 19^1-8• Sasperiruents with inbreeding awtii#* 
Minn* Agr* Sta. Bui* i|.00. 
loedwftrd, f* S. and Graves, 1. H* 1933* Soae reiults ©f in* 
breeding grade Ouernsey and grad# Holsteis*' 
Fresian cattle. U. S. Dept. Agr* fe©h» Bul» 
339^ 
wMght, iewali* 1921a* Systeias-of nattag* 0ts* ^slll-lT®* 
1921b. Correlation and tmmttmk* Jour* 
Agr. Res* 2O5557"'>0^« 
6? 
Wflgjit,, S«irall* 192Sa» ©©®fflei®ats ©f labreeding and r®** 
'Mat* 1330-338• 
. 1922b# Tfoa effects of i&WmMm aM erois-
brooding on guinea plge# I# Itelln®,.in 
Tigor# !!• Blffermti&tloa ft»ng 4iibr«€' 
families* U. s. Bept» Agr* 1ml• 10'fD# 
1922c# Hi© offsets of inbreeding and ,er©«s» 
breeding on guinea pigis. III. Crossoi bo'i^tiia 
Mgbly inbred families# 0# S# Dept# 4gr# B»l# 
• 1121. 
1923# lendeliaii "ioalysls of tli# pur© breeds 
of livestock# I# flie ineasweiieiit of inbreet-
ing and relationsMf• II# Wm ^mhrnm family 
of Northerns as bred by !i?hoiim» Jow# 
Hered# li|.s339-3i|.a, ij.0S-il.22. 
, 193li.# Biethod of patlb ©oeffielents# Ann# 
-Stat# 58l6l-ai5» ' 
. 1938# T!h.® distribution of geae fr«fmeii®i®« 
' ^ in populations of polyploids# Froe# »at# 
Acad. Sci. 21^4372-377. 
19l-©« fireeding structwe of populations, in' 
^ relstioa to •peolation. la. fat# 7ij.i232»2l<.8# 
and Eaton, 0. N# 1929* ^be persisteae® ©f 
differentiation among inbred guinea pig . 
fairdlles. U# S. Dept# Agr. Itech. Biil# 103* 
. and Lewis, Paul A# 1921# Factors la tb® 
rtsistance of guinea pigs to tubereulosiai, 
with special regard to inbreeding, and 'heredity# 
!&%» 55 s 20-^0# 
m 
IX* lewewisssiisfs 
k sp««ia3. i«tol of gratltnA# is .tm» a?# L* iM&h for 
ills 'aAfim aiDi. itmtlior is 4#®plj gr&t®twX t© 
t# S» a&««l for hi& '&hmwtnl m-m-ml and «»e0iarage«»n"fct 
and t® ir* A* £.* la© t&T mmj ttsefml .gi^g«st£©as ast wefe 
afsittanee. Sia-eer# ttosaka «r# t# J^kn^m* 
W®mmm im • alt Is tli® i»»par«lsi@ia. mA «€i%tsg ©f tb® iaasM» 
»i»ipt» 
